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*\, ^7) *HHI as^l-siuM *%6\ €^ as4^^ SUM* 

Eh^ft. tifl«g=^* 7 >*H ^*Hr #31; so ~ eo ^% 

P H 6.5-7.5^ A) ^ 10 ~ 30 ^8* 

3 HSl^! $ 1~2M^ NaCIS <>l^*l pH 6.5-7.5^ (*H*I* «M B)*- 

S «3« Aflaq-SFfe ^ 40 ~ 60 HSli 3 1~2M^ NaClS. °1^1*L 

pH 6.5~7.5^ &^°A<LS. 1^*Hr *W 

S. 1 
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o] Basils. nfli^ {Processes for the purification of interferon beta} 

C4 RP-HPLC ^r^ H^S.^-^ 0 !^. 

£3^ 50% 4I*!«*|7> Sfe *^^S. ^»tr C4 

RP-HPLC ^ a.S.^>SZL^^tf. 

514a * £4b^ *W ^S-^^r ^fr-M £ ^-^^ ^ C4 Rp-HPLC ^ 

RNA, ^ *U9# TNF^ IL14 tf* aHSS^KUMI 3*fl SUM** ^>*Hr 4| 
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^.(Postka S.. Langer J. A. and Zoon K. C. (1987) Interferons and their actions, Annu. 
Rev. Biochem. 56:727-777) 

2 ^ - 7> * l5L ^^4. m sum** 44-. «-> fl-a*-^^* 0 ] ^ 

(Weissman C. and Weber H. (1986) The Interferon genes, Prog. Nucleic Acid Res. Mol . 
Biol. 33:251-300), 2^ *HM*4|fe V*\ **H^K °1* * ^ * 

-frS>l|i ^**(fibroblast interferon)^£ *sM *#**| s^afl ^ pH2-<£^ 91 
B^ m( pH2-stable interf eron)^SS. a* HI^Kr *fir 1* 

> olB^l^lB)-^ tflef 20%^ ^ iHrtt ^ 20 kDa^l 
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(glycoprotein)^ 1667^ oH^iLS ^€ i 7 fl^ N-MS^l 

^(N-glycosylation)^- IH^M 7l*^S 

X, M oj-^^om- -g-sfl^ ^o]^ ^^fc ^ £3*1 ^.(Karpusas M. , 

Whytty A., Runkel L., and Hochman P. The structure of human interferon- {3 : implications 
for activity CMLS, 54:1203-1216 1998) 

<9> TflS^ 7]4r°) «^1H1 M^ul 

5. co// 41 «^*>3l ^m^5a^(Taniguchi, Gene 10:11-15, 1980), CH0 ^« 
SflB}-^ a.3L^ XWUSP4,966,843, USP5,376,567 ^ USP5795779) 

<io> ^Jfl* Betaseron®, Avonex®, Rebif®eHr V&iSLS. -fHfl^ * 

^ laJ^S)^ Al7l* **aL #&Al7lfelSH £3*1 fl^. ^ 9 

2:^, wH&ji #<£ofl tfltt ^^^r-g-^f ^2l-(anti-prol iteration) 41 £ 

<n > 71^1 fci*^ CH0 A|3£ ^§-4M *A2^ Ufl^ ^^-S-^Mr 

(affinity) 3J^r^^ (USP4,278,661, USP4 , 289 , 689 , USP4.541.952, USP4.808.523 ^) , ^> 

3S* r M3WUSP4,257,938, USP4 , 359 , 389 , USP4.541.952, USP5,244,655 ^), 
CPG (controlled pore glass) (USP4.359.389, USP5 , 066 , 786 , USPS, 244,655 

3 ? }4tS A(Concanavalin A) Hi^ijsl (USP4,289,689, USP4,658,017 1 

3_ 5 rj^o) ^o.^ =8*H*fe 
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^^^^ ^-^oi oi-g-^^s m *>7i* ^ sx^, cpg * **M-*a a 

^ m? fl^ 3*1 JM^d] ^^Ife *^^ol fl^. ^, efl« |H CHO *fl#«Wfe 

^ ttH** £Wa flfe*!, **7> ^*A°-3- 3^*Rr **M* 

H A as^r^fe Jfol^ol ^c^^Tfl 3^, CPG 1ft * 3.71 *>oH 

# e,s. tflAi a>^H ^l^l^m* 3*fl ^ ^^"Mfe 7 M^ V ti > 

5arq-. *]^*\ ^4,483.849^ Affi-Gel Blue ^ d|i-*ISH8 €^1 

oJb^!^ SWfe tfl^* 3-8-*^. 1.0M NaCl/P0 4 Qt^A « 40% #5l«3- 
o]^o]^\ 1.0M NaCl/P0 4 50% HSL«« $1^*** 

<is> ne^, tiI^-^ ^14,483,849J151 ^a^^fl ^ NaCl/P0 4 «*-<* * 40% HSL 

#Bl« ^-fr* 1.0M NaCl/P0 4 50% * 
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on Aon, - ***** a* 

^ ^,^8 (affinity) ^ * ^ ^ « * 

^flS^- £1*11 Sl^S- ^(recombinant human interferon beta) -^Kr tifl^-fi- 
oi^fl oi E ^ m UflBKhuman interferon beta)^ ^l^H . *I*H8 351*} 

sn^w 4*44 «*hs ss^^ifl^ *n^« *im-iHr m<s*i* 

**M*1 tHh 3§*§-£- ^-8-ti| o.s *lWHr 30 ~ 60 f*^ 5LS€31 *3*3. *} 

-o^ pH 6.5-7.5^1 St**^*!* A) « 10 ~ 30 ^« - 1 

~2M^ NaCIS ol^^l P H 6.5-7.5^ 4*M(4I*I* #*<* B)^S. M* ^*Kr : 

*» 40 ~ 60 ^%$\ £ 1~2M^ NaClS pH 6.5-7.5^ ^-g-<^ 
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^ TO £| Al^S-Ai A>^fe *1*H 

Carter and Horoszewicz, Pharm. Ther. 8, 359-377, 1980; Strander andCantell, Ann. Med. 
Exp. Fenn. 44, 265-273, 1966; Wheelock, Science, 149, 310-311, 1965 ^ ^1^1 «<HH1 

CHO ^(Chinese Hamster Ovary cell)^ (serum-free) <im ^ 

^ -SS-Si-^SW (dye-affinity) ^ 9X<L*\ , <« *<H , t^l4Si 

6(Blue-Sepharose6, Amersham biosciences^}, ^ , XK-50 €^ , 

Amersham biosciences a}, ^ SLfc Affi-Gel Blue «<S (Bio-Rad^r, 

- o. + oicf. ^71 EDTA« ^7>tr ^ 5^*fl 

ojE ^-g-^ pH 7.2)^ >W& ^ fl^. *^ ^^S- « *^ - 15 

~ 30 cm/hr^l ^d^££ 3 (column volume) ^HS *3 

^3fl* hi^mh- Hfl^* 7>*H s** «i^ 0 i^ 

3Etr, *L*H8 aS-^SZLBfl^ t^Tfl Afla^*! ^, 30 ~ 60 

6\+*\& pH 6.5-7.5^ «^8-<a|(Afl^-fr 4**1 A) « 10 ~ 30 5L5-€€ 
■Bl* £ 1~2M^1 NaCIS ol^^l P H 6.5-7.5^ *M B)^S >fl 
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3*H=r SL*W. iE*>, A^^lfe 1~2M^ NaCIS pH 6. 5-7.5^1 ^ 

2 - 4^ ^^Kcolumn volumn)^ 3HM^* a>-8-*M ^ WtW- 

bs m& a^t m& as ^ sa^. a*, ^-s- as 

^ ^ a,*,* CSL x| ^tg; * *M BS Afl^^M-. 41*1-8- *M BS 413 

^ ^ «^ CS 4l*m * *M AS Afl*|tt ^£ flt*. *7l A^^ofl 

J£*r, 40 ~ 60 ^ "V^*^^ 50^^ 

* 1~2M^ NaCIS ol*<H*L PH 6.5-7.5^ ^HN^S <fl*| 

^-71 ^ 413 §J -§-#^^Hl^i AH-sife Mi^^ ^ a^MH 4*8-*l 

(sodium phosphate buffer) £i^<>lB ^-§^( potassium phosphate buffer)* «> 

n]^-^ ^4, 483, 8493^1 7fl*m ^ *1 c^oj HS^€ #3* t**q- 
X13 * -§-#Al7lfe *fl-§-lH «:<fl, «■ 3*1^* 50% HS^i WW 
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*(| S5Lp}£H^ ^IM. 3^&, £ ^3 3*0*13^ **> , » 10,000^ % 

(diafiltration)tr 3tf ^ ^1 3JL*1-JL:^ ^*8*Kr 3*1 «B^r4. 

q^- jl^t «An EL3,*\s.=i^*\ <£o]i± aim m^i ^ 

^, pH 2-5 <m oim** A>-8-tb ^s^wfls si^aim- 

-§-#a]^ ^r*m ^ 5^. ^l^S^r, 0.1% ~ 20%, w>^«V>H 5% 

^^-o] 0.1 %3 <$#°-3. 0.1% ~ 20%, 

5%ol^H SSl^l #5^1 St€ ^lS* «4| 7>*1 * 0.1 %4) ^iLS €^ 
Afl^uL o.l ft^ 5L^Rr 30-50 %, y>^2j^7im 45% ^l^S^-Bl 0.1 %^ <?§4h8- 

5£^>^ 65-90 %, 4^*>7im 70% ^m^r^l ^S. ^uflS. 9im}^ i»» S-^Hr 

#7] Jl^ a-S^VS-^iBflsl Protein C4(bead size lOjum, pore size 

30A, VydacA})^ £3* ^ 54^. ^ 5 CV(^ ^M) *3 **8*1« ^ 

^ o. ^ej^, 0.1% 3 CV *r 9X3., 

*t 10-20 CV ^ ^t^SLsm ^3 S^tf ^ 
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:so> ^-71 q# ^ W aa^szLifl^ ^*3*r a** * 

7\$\ S&£±<3\ ^ ^ ^(gel-filtration) ^ 

^ ^-§-0^ ^(concentration and diaf iltration) ^£-3. «r 514. 

<3i> *q* ^ ^ % + , W «M 3J^\SJ.m ^ 

34^. <*j|» ^ ^ 200 ~ 1000 ug/mlS. *^}5L 10-50 mM ^ ^ 

-8-«|<pH 3.5-5.5)^-3 ^tt thg-, 10-50 mM 20mM^ ^# *}A)N°1B 

^(pH 3.5-5.5) °-3 3.3^3^^3X1 €^(^1* . Sephacryl S-200, 

Amersham biosciences*})^ 3.*** 3** *^3 10-50 mM ^ *WHB(pH 3.5- 
5 5) ig^-g-^ ^ i» ^*fl* -S-Bl <r ^ 

< 32 > ^ Jl#513 £l^r ^4. 

< 33 > 0]*}, ^*H1» **M 3* o1 * ^ * 

<34> ^X|c41 1. 3.3.^>3.rLBfl5r] 

<35> Blue-Sepharose 6 (Amersham biosciences*}, ^«)» XK-50 €^ (Amersham 

biosciences*}, 350*1-8: iEL3*}3.ZL2fl3i] A>-g-^}^^. M 

EDTA7} ^fr€ 20 mM ^ =E^*MH ^-M* ^ ^ 

yflB} 4 a^oL^fe CH0 Afl a (serum-free) 25 L» 5 - 10 ml/min^ -fHr-2-3. 

^ t}Al J^-g- ^-g-^-i: ^ 3 CV ^S. ^ Afl^^tq-. 
< 36 > 50 % HSl^l '^2^1 ^"fr^ 20 mM 4**^(pH 7.2)* 5 ml/min^ 

-B-^o.3 ^ 3 CV t$5L ik?\ ^ 3§^-§- ^*°fl* ^ 3 CV 3=. « 
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3 ^ai*. x^Al, 2 M NaCH *fr* 20 mM ^ 3L>^HH «**«J|CpH 7.2)* 5 ml/min^ 
-fHf .OS. ^ 3 CV *3 «: *I**5W. 2M NaCl^ 20% 

20 mM ^ 3L^*MH «^(PH 7.2)* 5 ml/min^ *^*-3L ^ 3 CV ^ 

S. ^^^* ^M^S 1 ^. 

37 > ^ WW S\&= *#* *HH^(2M NaCl £ 50% **** 20 

^ 3£^olH ***«l. PH 7.2)» 5 ml/min^ * 3 CV *3 WW 

* *Kr*b **|* 3^tt *^ OJ ^ C4 HPLC *^ hs*>sui*II*I* 

£2^ S^tt - flfe ^ ^o] ^jBl^m ^ 

85% ^1^"^* * ^ 

:38> 3= -ft, ^71 43 <M 50 % 1=Hr€ 20 mM ^ S^*MH 

(pH 7.2) ^*}^ *fl7^JL *1AS «^ a^m^f ^*3*r^ 

v], £*|*L ^» C4 HPLC 5L5L* r M-^» S33X1- 

5L34H i^tt ^ flfc ^ Xfl*|*** &* * + . ^ £7 > 3711 

^*VB|fe 3* ^ 
<39> ^^H] 2. jl^T ^1 3.^>S.rLBfl3£l 

<40> ^*Hl«IM ^ WW ^ °^ * 

10,000)* -1**}*I **«Wdiafiltration)» 3* ^ <**l ^ 

zi^ (Protein C4. bead size 10/m, pore size 30A, Vydac^}) «H 2 ml/min^ -fHfiLS. 

^ wa * 0.1% <^ *m-«kph 2.D* * s cv ^£ m*t%^. ww n 

^ o.l% ^ 0.1% SLIM 90% ^m* B *^* a>**M B **| 45% 
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^ B ^ 80%^1 ^ *H t^S 20 CV ^ ^^^4 ^ 

<41> -gXH 3. ^-^4 3.S.P>S.^LHfl2£) 

< 42 > ^x\6\) 2°\}*\ sum* *m -g-^* 200 ik/wisls. ^mh^, *«h °ii 

^.g. 20 mM oHl^olH ^§-g-^(pH 4.0)°-iiL 500«fl o^l- ^ 20 mM <>H13l 

°1H ^-§-^(pH 4.0)AS ^1^ 4sj-a€(Sephacryl) S-200 ^ (1700ml, 

XK-50/100, Amersham biosciences^}, <a*M* HI^H* *W "M* <£9l 

A. 

<43> ^X|ofl 4. ^ tJ" ^^11 SS^rLSfl^^ (RP-HPLC)*T| ^ ^ 

lf 2) ^ 3<*fl*| C4 RP-HPLC(Vydac 214TP54, ^ 4.6mm x 25 

cm, <$*}3.7] 5m, **3.7] 300A) «H Iml/min^ -fHr<lS 4* 0.1*3 

^.S^HIH^ £tf*Rr 30% oHlS.q-°lH€^^ 0.1%^ H2]tHSoHlH^ £-£*Kr 

£L4b*|- 514a $ 5Ub4H ^ flfe «>4 ^ ° jE ^ m = 

<46> M. 1^0} ^^l^^r HSl^! 
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(affinity) 3S^ifl * ^ ^1 3L2J>\&X.*W 

Sj.^ £l*fl SlB^-g- «fl ^-(recombinant human interferon beta)-tHr ^^"^ ^ 

*fl ^iBlsfls. ^(human interferon beta)^ ^*ll w cHH &<H*1, 

30 ~ 60 &*&&\ ^1^! «Bl*3. olJfcl^l P H 6.5-7.5^ ^8-^(4*1-8- 
A) ^ 10 ~ 30 « 1~2M^ NaClS. *1**1*L pH 6.5-7.5^ 

^-g-^C^-g- ^o_n B)^.S. *H3*Hr ^1"> ^ 

40 ~ 60 &*&&\ £ 1~2M^ NaCIS ^l^^l pH 6.5~7.5^ $&%r^ 

2] 

*fllW SH*!, -*7l ^SHr ^^17> 1~2M^ NaClS pH 6.5-7.5^ 4^-8- 
3] 

se^ ^i2%H suwq. a m « -8-#^hh «*8-«m 

i^^olH ^§-g-tf| (sodium phosphate buffer) iEfe S^Hh $&%r^ (potassii 

phosphate buffer)^ ^ ^U^. 



i urn 
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4] 

SE-c- *1121H1 10 > 000 ^ tb^H^* ^ 

J$ EL3Lv\5L=l^v\ ^SLS-^ 3|^r€ -§-^* 3-8-°Wdiaf iltration)* #7l <^ 

l^tt 5] 

3L» «H 7R> pH 2-5 efl^** ^H^S M 
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2J£T 2^ ^| 3£ 
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